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Description 

This invention r eiates to the weigrung or ma- 
;o r :ai. More particularly, the nventicn relates to a 
method of, ana apparatus for. weighing a cerCunu- 
gjs stream or fluent materia;. 

DE-OS-2 S50 925 describes a metnod and 
aoparatus for measuring the throughput of granu.ar 
materials A vertically mounted feeding chute ai- 
ows the granu-ar :naterial to fa.i directly into a 
sicping weighing chute. The horizontal component 
of the x orce everted on the weighing chute ;s 
considered to -eoresent the rate of flow of the 
-atonal. !n crcer :o compensate for fnetiena, ef- 

= , the speed of flow is measured by a device 
■coated at me ond of the weigh chute. Based on 
•-6 assumot-cr mat fncticrai fc:c?s are direcdy 
:: ' :oort:cna. *c me sceed of : !cw. a correction rac- 
*,:r s calculated 

US-A-i 882 017 describes a device in which a 

• eec chute \S angled to be substantially co- aligned 
with a weigh cnute.. The measuring device used 
measures a va:ue which is dependent upon fric- 

• icnal forces between the material and the weigh 
chute. 

DE-A-1 802 213 describes a device with which 
me 'lowing materia! is forced to follow a curved 
profile formed by a feed surface and a weigh 
surface. The measuring device is influenced by the 
mct-cnal fcrces between material ano the weigh 
chute. 

E-P-A-0 152 388 describes a device in which 
the granular material fails vertically onto a plate. 
The mertial force exerted by the material is mea- 
sured by sonsmg the defect'-' n of the plate. 

The object of tne present invention ;s to pro- 
vide a method and an apparatus for carrying out 
me method by which the weight of material flowing 
per unit time is measured more accurately than in 
tne onor an methods. 

The objects of the ; nvent:on are solved by a 
method of weighing a continuous stream of fluent 
material comer. sing the steps: directing the ma- 
terial onto a 'eed means which, in the direction of 
•low of the material is arranged in a plane at an 
acute angle relative tc a vertical plane at least at 
tne outlet thereof; feeding the materia! into a weigh 
chute which is completer/ arranged in a plane at 
an acute angle relative *.o a vertical plane, at least 
the outlet of the f eed means be ; ng arranged at 
suosrantiaily the same angle as the weigh chute 
and being co-a.<,ally aligned w-th the weigh chute; 
measuring the component o* the load applied by 
the material to the we<gh chute substantially per- 
pendicular to the plane of the surface of the weign 
chute thereby to neutralise the effect of ary fric- 
t.onal f orces generated between the material and 
me weigh chute and generating a first signal repre- 




sentative of mass of the material; measuring the 
speed of flew of the material and generating a 
second signal representative of the speed of 'low 
of the materia!; and orocessing :he first signal ano 

5 the second signal to obtain an output signal wmcn 
is representative of mass flow rate of the material. 

Those skilled in the an will aopreciate that, by 
arranging the said portion of the feed means at the 
same angle as the weign chute, the material arriv- 

w mg in the feed means is stabilised in the feed 
means and then traverses the weigh chute at a 
substantially constant speed. 

Further, those skilled in the art will appreciate 
that, by measuring trie load applied by the material 

.'5 to the weigh chute in a plane suostantially per- 
pendicuiar to me plane in wmch the weigh chute is 
arranged, the effect of any fricticnai forces gen- 
erated between tne material and the weigntng 
means is neutralised and it is not necessary to 

20 compensate for such fnctional forces. 

The object of trie invention is also soived by an 
apparatus for weighing a continuous stream of flu- 
ent material comprising, a feed means, a weigh 
chute through which the material can pass which is 

25 completely arranged in a plane at an acute angle 
relative to a vertical plane; a load measuring means 
for measuring a component of the load imparted by 
the material to the weigh chute, said load measur- 
ing means being operable to generate a first signal 

30 representative of mass of the material; a speed 
measuring means for measuring the speed of flow 
of the material and for generating a second signal 
which is representative of the speed of flow of the 
material, and a processing means for processing 

35 the first signa! and the second signal to obtain an 
output signal which is representative of mass flow 
rate of the material, characterized in that said feed 
means is arranged in use, in the direction of flow of 
the material, in a plane which is at an acute angle 

w relative to a vertical plane at least at the outlet 
thereof; at least the outlet of the feed means is 
arranged at substantially the same angle as the 
weigh chute and being co-axially aligned with the 
weigh chute; and the load measuring means is 

45 arranged to measure the component of the load 
applied by the material to the weigh chute substan- 
tially perpendicular to the plane of the surface of 
the weigh chute, thereby tc neutralise the effect of 
any frictional forces generated between the ma- 

so tenal and the weigh chute. 

The feed means may comprise a feed chute. 
The said portion of the feed means and the weigh 
chute may be similarly dimensioned and shaped. 
Further, the feed means and the weigh chute may 

55 be of a materia! have a low co-efficient of friction. 
Thus, conveniently, the feed means and the weigh 
chute may be of polished stainless steel. 
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The load measuring means may comprise a 
toad transducer which supports the weigh chute. 

The speed measuring means may comprise a 
speed measuring wheel having a ribbed surface on 
which the material impinges to rotate the wheel, the 
wheel being arranged at an outlet end of the weigh 
chute and the speed measuring means may further 
include a monitoring means for monitoring the 
speed of rotation of the wheel, the monitoring 
means generating the said second signal. 

The invention is now described by way of 
example with reference to the accompanying dia- 
grammatic drawing which shows a schematic sec- 
tional side view of apparatus, in accordance with 
the invention, for weighing a continuous stream of 
fluent material. 

Referring to the drawing, apparatus, in accor- 
dance with the invention, for weighing a continuous 
stream of fluent material, is illustrated and is des- 
ignated generally by the reference numeral 10. 

The apparatus 10 comprises a weighing means 
\r. the form of a weigh chute 12 which is arranged 
sn a plane which is at an acute angle relative to a 
vertical plane. A load measuring means in the form 
of a load transducer 14 supports the weigh chute 
12. The transducer 14 is arranged at substantially 
the same angle as the weigh chute 12 thereby to 
neutralise the effect of frictional forces generated 
between the material 16 flowing through the weigh 
chute 12 and teh weigh chute 12 itself. 

A speed-measuring means 18 is arranged at an 
outlet end 12.1 of the weigh chute 12. The speed- 
measuring means comprises a speed measuring 
wheel 20 having a ribbed surface 22 on which the, 
materia! 16 can impinge to cause the wheel 20 to 
rotate. 

The wheel 20 is constructed of a relatively 
light-weight material to ensure low inertia and the 
wheel 20 is mounted on low-friction bearings to 
ensure that the running speed of the wheel 20 is 
proportional to the speed of the stream of material 
16 leaving the weigh chute 12. A monitoring means 
ir the form of a slotted disk 24 is fixed to a shaft 
on whicn the speed-measuring wheel 20 is moun- 
ted and the disk 24 rotates together with the wheel 
20. The slotted disk 24 is operable to activate a 
pro<imitv switch 26 which generates a signal com- 
prising a pulse train representative of the speed of 
the stream of the material 16. 

The apparatus 10 further inclused a feed 
means 28 for feeding the material 16 into an inlet 
end 12.2 of the weigh chute 12. The feed means 
28 comprises a feed chute 30 having a curved 
portion 32 leading into a substantially rectilinear 
portion 34. The rectilinear portion 34 is arranged at 
substantially the same angle as the weigh chute 12 
and the load transducer 14. The shape of the feed 
chute 30 ensures that the material 16 arriving in the 



feed chute 30 via an inlet opening 36 of the 'eed 
chute 30 stabilises in the feed chute 30 and slides 
into the weigh chute 1 2 at a constant sDeed. !>€ 
feed chute 30 and the weigh cnute 12 arc mace : 

5 polished stainless steel to reduce frictional forces 
generated between the portion 34 of the feed 2hce 
30 and the weigh chute 12 and the material 16 
sliding through the chutes 12 and 30. 

In use, the material 16 to be weighed is fee 

iq into the feed chute 30 through the inlet opening ZS 
thereof and due to the. shape of the feed chute 10 
the speed of the material is stabilised such thar. 
when the materia] 16 flows into the weigh chute 12 
the material is travelling at a substantially constant 

75 speed. 

The load imparted by the material 16 to the 
weigh chute 12 is measured by the load transducer 
14 and a first signal representative of mass of tn-? 
material 16 is generated by the load transducer 

20 and is fed to a processing means 38. The materia' 
16 exiting the weigh chute 12 impinges on th> 
ribbed surface of the speed measuring whed 20 
causing it to rotate. The rotation of the wheel 20 
causes the slotted disk 24 to rotate and this op- 

25 erates the proximity switch 26 to generate a sec- 
ond signal representative of the speed of the ma- 
terial 16. The second signal is also fed to tf>: 
processing means 38. 

The processing means 38 comprises an am- 

30 plification means 40 for amplifying the signai re- 
ceived from the load transducer 14. 

The processing means 38 further comprises a 
multiplier 42 for multiplying the signal output from 
the amplifier 40 and the signal received from the 

35 proximity switch 26. An output from the multiplier 
42 is then filtered and fed to a scaling and pulse 
conversion module 44. The scaling and pulse con- 
version module 44 has two outputs which provide 
an indication of mass flow rate on a meter 46 and 

40 totalisation of material weighed on a display 48 
The processing means 38 comprises standarc 
electronic components which will be readily real- 
isable to a person skilled in the art. Hence, the 
circuitry of the processing means 38 is not de- 

45 scribed any further. 

It is an; advantage of the invention that, other 
than the wheel 20, the apparatus 10 comprises no 
moving parts and hence the reliability of the ap- 
paratus 10 is improved in comparison with other 

so weighing apparatus of which the applicant is aware 
Further, due to the orientation of the load trans- 
ducer 14 relative to the weigh chute 12, it is nor 
necessary to compensate for the effect of frictionai 
forces generated between the materials 16 and the 

55 weigh chute 12. 

The apparatus 10 in accordance with the inven- 
tion can be used for any free or semi-free flowing 
materials and can be built and calibrated according 
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*: any capacity requirement. 
Claims 

1. A method cf weighing a continuous stream of 
Muent material comcrising the steps: 

directing the material onto a feed means 
A'hich. a the direction cf flow of the materia! is 
arranged in a plane at an acute angle relative 
tc a /ertical plane at least at the outlet thereof; 

feeding the material into a weigh chute 
*hich is completely arranged in a plane at an 
acute angle relative to a vertical plane, at least 
the outlet of the feed means being arranged at 
suostantiaily the same angle as the weigh 
c.nute and being co-axially aligned with the 
weigh chute: 

measuring the component cf the !oad ap- 
plied by the material to the weigh chute sub- 
stantially perpendicular to the piane of the sur- 
face of the weigh chute thereby to neutralise 
tne effect of any frictional forces generated 
between the material and the weigh chute and 
generating a first signal reoresentative of mass 
cf the material; 

measuring the speed of 'low of the ma- 
terial and generating a second signal repre- 
sentative of the speed of flow of the material; 
and 

processing the first signal and the second 
signal to obtain an output signal which is re- 
presentative of mass flow rate of the material. 

2. The method as claimed in claim 1, 

wherein the load applied by the material to 
the weigh chute is measured by a load trans- 
ducer. 

3. The method as claimed in claim 1 or 2, 

comprising the steps: 

amplifying the first signal; 

multiplying the amplified first signal and 
the second signal; 

filtering, scaling and pulse converting the 
multiplied signal; 

indicating the mass flow rate and the 
totalisation of material weighed. 

4. Apparatus for weighing a continuous stream of 
'iuent material (36) comprising: 

a feed means (28); 

a weigh chute (12) through which the ma- 
terial can pass which is completely arranged in 
a piane at an acute angle relative to a vertical 

piane; 

a load measuring means (14) for measur- 
ing a component of the load imparted by the 
material to the weigh chute (12), said load 
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measuring means (14) being coeraoie tc gen- 
erate a first Signal representative cf mass of 
the material; 

a speed measuring means (18) for mea- 
suring the speed of flow of the materia! and f cr 
generating a second signal wnich is repre- 
sentative of the speed of flow of the matenai: 
and 

a processing means (38) for processing 
the first signal and the second signal to obtain 
an output signal which is representative of 
mass flow rate of the material, 

characterized in that 

said feed means (28) is arranged :n use, <n 
the direction of flow cf the material, in a plane 
which is at an acute angle relative to a vertical 
piane at least at the outlet thereof; 

at least the outlet of the feed means (25) is 
arranged at substantia'^ the same angle as 
the weigh chute - (12) and being co-axially 
aligned with the weigh chute (12); and 

the load measuring means (14) is arranged 
tc measure the component of the load applied 
by the material to the weigh chute substantially 
perpendicular to the plane of the surface of the 
weigh chute, thereby to neutralise the effect of 
any frictional forces generated between the 
material and the weigh chute (12). 

5. The apparatus as claimed in claim 4, 

wherein the load measuring means com- 
prises a load transducer (14) which supports 
the weigh chute (12). 

6. The apparatus as claimed in claim 4 or 5, 

wherein the speed measuring means (18) 
comprises a speed-measuring wheel (20) hav- 
ing a ribbed surface (22) on which the material 
impinges to rotate the wheel, the wheel (20) 
being arranged at an outlet end of the weight 
chute (12) and the speed measuring means 
(18) further including a monitoring means 
(24,26) for monitoring the speed of rotation of 
the wheel, the monitoring means (24,26) gen- 
erating the second signal. 

7. The apparatus as claimed in claim 4 or 5 or 6, 

wherein the feed means (28) and the 
weigh chute (12) are made of polished stain- 
less steel. 



8. The apparatus as claimed in claim 6 or 7 

wherein the speed-measuring wheel (20) is 
made of light-weight material and is mounted 
55 on low-friction bearings 

9. The apparatus as claimed in any one of claims 
4 to 8, 
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wherein the processing means (38) in- 
cludes an amplifier (40), a multiplier (42) and a 
scaling and pulse conversion module (44). 

10. The apparatus as claimed in any one of claims 
4 to 9, 

wherein the outputs of the processing 
means (38) are connected to a mass flow rate 
meter (46) and to a display (48) for totalisation 
of material weighed. 

Patentanspruche 

1. Em Verfahren zum Wiegen eines kontinuierii- 
chen Stroms flie;3enden Materials, umfassend 
die Schntte: 

Lenken des Materials auf eine Zufuhrvor- 
richtung, d : e in Richtung des Materialstroms 
zumindest an ihrem AuslaB in einer bezuglich 
einer vertikalen Ebene ; n einem spitzen Winkel 
angeordneten Ebene angeordnet ist; 

Zufuhren des Materials in eine Wagerut- 
sche, die vollstantiig in einer bezuglich einer 
vertikalen Ebene in einem spitzen Winkel an- 
geordneten Ebene angeordnet ist, wobei min- 
destens der Auslafi der Zufuhrvornchtung im 
wesentlichen unter demseiben Winkel wie die 
Wagerutsche angeordnet und koaxial mi: der 
Wagerutsche ausgenchtet ist; 

Messen der von dem Material auf die Wa- 
gerutsche in einer zur Ebene der Obertlache 
der Wagerutsche im wesentlichen senkrechten 
Ebene ausgeubten Belastungskomponente, urn 
■jadurch die Wirkung jeglicher zwischen dem 
Material und der Wagerutsche erzeugter Reib- 
xrarte zu neutraiisieren, und Erzeugen eines 
e-rsten Signals, das fur die Masse des Materi- 
als kennzeichnend ist; 

Messen der FlieBgeschwindigkeit des Ma- 
terials und Erzeugen emes zweiten Signals, 
das fur die FlieBgeschwindigkeit des Materials 
kennzeichnend ist; und 

Verarbeiten des ersten Signals und des 
zweiten Signals, um em Ausgangssignal zu 
erhalten, das fur den Massendurchsatz des 
Materials kennzeichnend ist. 

2. Das Verfahren nach Anspruch 1, 

dadurch gekennzeichnet, daB die von dem 
Material auf die Wagerutsche ausgeubte Beia- 
stung von einem Belastungsumformer gemes- 

sen wird. 

3. Das Verfahren nach Anspruch 1 oder 2, 

umfassend die Schritte: 
Verstarken des ersten Signals; 
Multipiizieren des verstarkten ersten Si- 
gnals und des zweiten Signals; 



Filtern, Skalieren und Durchfuhren einer 
Pulsumformung des multipiizierten Signals 

Anzeigen des Massendurchsatzes und des 
Summenwerts von gewogenem Material. 

5 

4. Vorrichtung zum Wiegen eines kontinuierlichen 
Stroms flieBenden Materials (36), umfassend: 

eine Zufuhrvorrichtung (28), 
eine Wagerutsche (12), durch welche ^as 
w Material passieren kann, weiche vollstand:g .n 

einer bezuglich einer vertikalen Ebene in ei- 
nem spitzen Winkel angeordneten Ebene an- 
geordnet ist; 

eine BelastungsmeBvornchtung (14) zur 
?5 Messung einer Komponente der von dem Ma- 

terial auf die Wagerutsche (12) ausgeubten 
Belastung, wobei die besagte BelastungsmeB- 
vornchtung (14) betatigbar, ist um em e'Sies 
Signal zu erzeugen, das fur die Masse des 
20 Materials kennzeichnend ist; 

eine GeschwindigkeitsmeBvorrichtung (18) 
zur Messung der FlieBgeschwindigkeit des Ma- 
terials und zur Erzeugung eines zweiten Si- 
gnals, das fur die FlieBgeschwindigkeit des 
25 Materials kennzeichnend ist; und 

eine Verarbeitungsvornchtung (38) zum 
Verarbeiten des ersten Signals und des zwei- 
ten Signals, um em Ausgangssignal zu erhal- 
ten, das fur den Massendurchsatz des Maten- 
30 als kennzeichnend ist, 

dadurch gekennzeichnet, daB 
die besagte Zufuhrvorrichtung (28) im Be- 
trieb in der FlieBrichtung des Materials in einer 
Ebene angeordnet ist, die mindestens an ih- 
35 rem Ausiafl bezuglich einer vertikalen Ebene in 

einem spitzen Winkel angeordnet ist; 

mindestens der AuslaB der Zufuhrvorrich- 
tung (28) im wesentlichen unter dem gleichen 
Winkel wie die Wagerutsche (12) angeordnet 
40 und koaxial mit der Wagerutsche (12) ausge- 

richtet ist; und 

die BelastungsmeBvornchtung (14) so an- 
geordnet ist, daB sie die Belastungskomponen- 
te der vom Material auf die Wagerutsche aus- 
45 geubten Belastung miBt, die im wesentlichen 

senkrecht zu der Ebene der Oberflache der 
Wagerutsche ausgerichtet ist, um dadurch die 
Wirkung jeglicher zwischen dem Material und 
der Wagerutsche (12) erzeugter Reibkrafte zu 
50 neutraiisieren. 

5. Die Vorrichtung nach Anspruch 4, 

dadurch gekennzeichnet, daB die Bela- 
stungsmeBvornchtung emen Belastungsumfor- 
55 mer (14) umfaBt, der die Wagerutsche (12) 

tragt. 
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5. Die Vorrichtung nach Anspruch 4 oder 5, 

dadurch gekennzeichnet, dafl die Ge- 
scnwincigKeitsmeflvorrichtung (18) ein Rad 
20) :um Messen der Geschwindigkeit umfaGt. 
^as erne genppte Gberflache (22) besitzt. auf 
welche das Material aufprallt, urn das Rad zu 
^rehen, wobei das Rad (20) an einem Ausia- 
,3ende der Wagerutsche (12) angeordnet ist, 
und daj3 die GeschwindigkeitsmeBvorrichtung 
i.18) weiter eine Uberwachungsvorrichtung 
,24,26) zum Uberwachen der Drehgeschwin- 
digkeit des Rades einschlieflt, wobei die Uber- 
wachungsvorrichtung (24,26) das zwette Signal 
erzeugt. 

7. Die Vcrnchtung nach einem der Anspruche 4 
oder 5 oder 6, 

daaurch gekennzeichnet, da3 die Zufuhr- 
vornchtung (28) und die Wagerutsche (12) aus 
nichtrostendem Stahi mit glatter Oberflache 
rergestellt sind. 

3. Die Vorrichtung nach Anspruch 6 oder 7, 

dadurch gekennzeichnet, da/3 das Rad (20) 
zum Messen der Geschwindigkeit aus emem 
leichten Material hergesteiit und auf reibungs- 
armen Lagern montiert ist. 

9. Die Vorrichtung nach einem der Anspruche 4 

t.s 8, 

dadurch gekennzeichnet, daft die Verarbei- 
tungsvorrichtung (38) einen Verstarker (40), ei- 
nen Multiplizierer (42) und ein Skalierungs- 
und Puisumformermodul (44) einschlief3t. 

10. Die Vorrichtung nach einem der Anspruche 4 

bis 9, 

dadurch gekennzeichnet, daG die Ausgan- 
ge der Verarbeitungsvorrichtung (38) mit ei- 
nem Mefigerat (46) fur den Massendurchsatz 
und einer Anzeige (48) fur den Summenwert 
von gewogenem Material verbunden sind. 

Revendications 

1. Procede pour peser un flux continu de mate- 
nau fluide comprenant fes etapes consistant a 

dinger le materiau sur un moyen d'aiimen- 
tation qui, dans le sens de I'ecoulement du 
materiau, est dispose dans un plan a un angle 
aigu par rapport a un plan vertical a au moins 
sen orifice de sortie ; 

delivrer le materiau dans une goulotte de 
pesage qui est totalement disposee dans un 
plan a un angle aigu par rapport a un plan 
vertical, au moms I'orifice de sortie du moyen 
d'aiimentation etant dispose pratiquement au 



me me angie que la goulotte de pesage et 
etant coax;a!ement aiigne avec ia goulotte de 
pesage : 

mesurer ia com;posante de 'a charge appii- 
5 quee par !e materiau a la goulotte ce pesage 

pratiquement perpendiculaire au plan de !a 
surface de ia goulotte de pesage pour neutraii- 
ser de ce fait I'effet de toutes forces de frotte- 
ment quelccnque produites entre le materiau 
*o et la goulotte de pesage, et produire un pre- 

mier signal representatif d'une masse de mate- 
riau ; 

mesurer la vitesse de recoupment du ma- 
teriau et orocuire un second signal representa- 
; 5 tif de la vitesse de recoupment du materiau, 

et 

traiter !e premier signal et ie second signal 
afin d'ootenir un signal de sonie qui est repre- 
sentatif du debit de la masse du materiau. 

20 

2. Procede selcn la revendication 1, 

dans lequel la charge appliquee par le 
materiau a la goulotte de pesage est mesuree 
par un transducteur de charge. 

25 

3. Procede selon !a revendication 1 ou 2, 

comprenant les etapes consistant a : 

amplifier le premier signal : 

multiplier le premier signal amplifie et ie 
30 second signal ; 

filtrer, mettre a I'echelle et convertir en 
impulsions ie signal multiolie ; 

indiquer le debit de ia masse et la totalisa- 
tion du materiau pese. 

35 

4. Appareil pour peser un flux continu d'un mate- 
riau fluide (36) comprenant : 

un moyen d'aiimentation (28) ; 

un goulotte de pesage (12) par laquelle le 
40 materiau peut passer, laquelle est totalement 

aisposee dans un plan a angle aigu par rap- 
port a un plan vertical ; 

un moyen de mesure de charge (14) pour 
mesurer une composante de la charge com- 
45 muniquee par le materiau a la goulotte de 

pesage (12), le moyen de mesure de charge 
(14) pouvant etre mis en oeuvre pour produire 
un premier signal representatif de la masse du 
materiau ; 

so un moyen de mesure de vitesse (18) pour 

mesurer ia vitesse de I'ecoulement du mate- 
riau et pour produire un second signal qui est 
representatif de ia vitesse de recoupment du 
materiau, et 

55 un moyen de traitement (38) destine a 

traiter le premier signal et le second signal afin 
d'obtenir un signal de sortie qui est represen- 
tatif du debit de la masse du materiau, 
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caractense en ce que : 

ie moyen d'aiimentaiion (28) est dispose 
en utilisation, dans !e sens d'ecoulement du 
materiau. dans un plan qui est a angfe aigu par 
racpor: a un plan vertical a au moms son 
orifice de sortie . 

au moms i'onfice de sortie du moyen d'ali- 
mentaticn (28) est dispose pratiquement au 
meme angle que ia goulotte de pesage (12) et 
est coaxialement aiigne avec la goulotte de 
pesage (1 2), et 

!e moyen de mesure de charge (14) est 
dispose pour mesurer !a composante de ta 
charge appliquee par ie materiau a la gouiotte 
de pesage pratiquement perpendiculaire au 
plan de la surface de la goulotte de pesage, 
afin de neutraliser de ce fait I'effet de toutes 
forces de frottement produites entre le mate- 
riau et la goulotte de pesage (12). 

5. Appareil selon la revendication 4, 

dans lequel le moyen de mesure de cnar- 
ge comprend un transducteur de charge (14) 
qui supporte la goulotte de pesage (12). 

6. Appareil selon la revendication 4 ou 5, 

dans lequel le moyen de mesure de Vites- 
se (18) comprena une roue de mesure de 
vitesse (20) comportant une surface nervuree 
(22) que !e materiau heurte ce qui amene la 
roue a tourner, la roue (20) etant disposee a 
one extremite d'orifice de sortie de la goulotte 
de pesage (12) et le moyen de mesure de 
vitesse (18) comportant de pius un moyen de 
surveillance (24, 26) pour surveiller la vitesse 
de rotation de la roue, le moyen de surveillan- 
ce (24, 26) produisant le second signal. 

7. Appareil selon Tune queiconque des revindi- 
cations 4 ou 5 ou 6, 

dans iequel !e moyen d'aiimentation (28) 
et la goulotte de pesage (12) sont constitues 
d'acier moxydable poli. 

8. Appareil selon la revendication 6 ou 7, 

dans lequel la roue de mesure de vitesse 
(20) est constitute d'un materiau de faible 
poids et est montee sur des paliers a faible 
frottement. 

9. Appareil seion Tune queiconque des revendi- 
cations 4 a 8, 

dans iequel le moyen de traitement (38) 
comporte un amplificateur (40), un multipiica- 
teur (42) et un module de mise a I'echelle et 
de conversion d'impulsion (44). 




10. Appareil selon i'une queiconque des revenai- 
cations 4 a 9, 

dans lequel les sorties du moyen de traite- 
ment (38) sont connectees a un compteur de 
5 debit de masse (46) et a un afficheur (48) ocur 

totalisation o'un materiau pese. 
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